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MATERIALS AND METHODS
For the reference value study, we measured serum Lp(a) levels in 250 healthy subjects. To investigate the association of levels of Lp(a), lipids and other lipoproteins with coronary artery disease, we selected 82 subjects who underwent coronary arteriography. These groups were classified into coronary artery disease (n =45) and Cath-control (n = 37) groups depending on whether any Correspondence: Professor lin Q Kim. 226 obstruction in the coronary artery was present or not. CAD groups were subclassified into 1-50%, 50-990/0 and 100% obstruction groups according to the degree of the obstruction in the coronary artery.
We measured serum total cholesterol by a cholesterol oxidase enzymatic method, triglyceride by a glycerol oxidase enzymatic method, apolipoprotein A-I and B by immunonephelometric methods, HDL cholesterol by dextran sulphate-Mgf.l, precipitation, and LDL cholesterol by the Friedewald formula.
We used Lp(a) antigen of narrow density-cut plasma (1' 050 -1. 080) and rabbit polyclonal anti-Lp(a) antibody donated from Dr E A Stein (Medical Research Laboratory, Cardiovascular Research Center, USA) which had no remarkable cross reactivity with plasminogen, and used OMEGA Lipid Fraction Control Serum (Lot No. 9V7751, Technicon Instruments Corporation) as a Lp(a) standard, After coating the 96 well microplates with Lp(a) antigen, we placed 50,.,.L of diluted standards, controls, and samples in a triplicate well, added 50,.,.L of diluted polyclonal rabbit anti-human Lp(a) to each well, then incubated for 2 h at 30°C. After washing four times, 100,.,.L conjugated antibody (alkaline phosphatase conjugated goat anti-rabbit immunoglobulin-Sigma A8025) diluted 400-fold was added to each well and incubated for 1 h at 30°C. The plates were again washed four times. Then l00,.,.L of freshly prepared p-nitrophenyl phosphate (l mg/mL) was added to each well. After incubation at 30°C for 15 min, the absorbance of each well was read at 405 nm with 492 nm reference wavelength. The above ELISA procedures such as dispensing, washing, and reading were executed using an ELISA Processor-II (Behring Corporation) . 
·By Mann-Whitney U test between Cath-control group and CAD group. Cath-control = control group proven by coronary angiography; CAD = patients with coronary artery disease proven by coronary angiography.
RESULTS
The mean and median Lp(a) values of the L50 normal controls were O' 149 and O' 120 giL, respectively. The frequency distribution of serum Lp(a) levels in the normal population was highly skewed to the low concentration. The mean value of the CAD group was O' 237 giL which was significantly higher than that of the normal population (mean: 0'149 giL) and the Cath-control group (mean: 0'143 giL; Table 1 ). Among lipid and lipoprotein risk factors, the HDL-cholesterol (P<0'05), Apo A-I (P<O'OOI), and Lp(a) (P<O'OOI) values showed statistically significant differences between the Cath-control and CAD groups ( Table 1) .
Multivariate discriminant analyses were performed to evaluate the ability of the risk factors to predict the presence or absence of CAD. LDL cholesterol was not evaluated as a multivariate risk factor, because the LDL cholesterol level is itself a calculated value from other variables. Lp(a) was an independent risk factor of coronary artery disease. The standardized discriminant function coefficient of Lp(a) was comparably as high as that of Apo A-I and it was statistically significant (Table 1) .
DISCUSSION
The frequency distribution of the normal Korean population was highly skewed to low values, and no sex-, age-, and province-related differences were observed. The mean Lp(a) value of the Korean population was similar to those of Caucasians and Japanese,' somewhat higher than that of Chinese from Singapore,' but much lower than that of black races." From this viewpoint, there may be little racial difference in Lp(a) concentrations between Orientals and Caucasians.
We also investigated the association of levels of Lp(a), lipids, and other lipoproteins with coronary artery disease documented by cardiac catheterization. Our data revealed that Lp(a) concentrations demonstrated a highly significant relationship with coronary artery disease and showed discriminative power comparable to that of apolipoprotein A-I, but no correlations were observed between the degree of the obstruction in the coronary artery and Lp(a) or other biochemical parameters (results not shown in this paper). In the present study, Lp(a) concentrations correlated with serum LDL-cholesterollevels, but this is meaningless because the calculated LDLcholesterol using the Freidewald formula compounds the Lp(a).
Lp(a) levels are not modified by changes in diet, lifestyle, or therapy with the most of lipidlowering drugs except nicotinic acid. Rather, they are genetically controlled. I Although the Lp(a) levels in Koreans showed no significant differences with those of Caucasians, the incidence of coronary heart disease in Korea is not as high as in Caucasians. This may be due to environmental variation such as differences in diet or lifestyle, but there is also a difference in genetic background of Lp(a). Abe et al:" reported that the Lp(a) allele frequency of the Japanese population was different from that of Europeans showing a low frequency of LpB compared to Utermann's report, I and apo(a) phenotyping in Chinese individuals from Singapore did demonstrate an extremely high frequency of the LpS4 allele which is associated with low Lp(a) concentration. I It is necessary to investigate the Lp(a) allele frequency in Koreans to evaluate the ethnic differences of the Lp(a) gene. Studies on the phenotype of apo(a) and its allele frequency in the Korean population, using SDS-PAGE and Western blotting, are now in progress by the authors.
